Magnolia officinalis is an important herb in Chinese medicine that has good 14 therapeutic effects on gastrointestinal motility and helps regulate the spleen and 15 stomach. Magnolia officinalis Rehd.et Wils.( abbreviated as CH)、 Magnolia 16 officinalis Rehd.et Wils. var. biloba' DaAoye' ( abbreviated as DA)、 Magnolia 17 officinalis Rehd.et Wils. var. biloba' XiaoAoye' ( abbreviated as XA)、 Magnolia 18 officinalis Rehd.et Wils. var. biloba'Liuye'( abbreviated as LY) are the four main 19 cultivars in Dujiangyan city ,Sichuan province in China, and DA has better medicinal 20 effects and higher levels of green pigment than the other three cultivars. Proteomics 21 research not only provides new insights into protein expression patterns but also 22 enables the identification of many attractive candidates for further research on the 431 432
Magnolia officinalis is a unique and precious tree species in China. It is also the 40 source of a traditional Chinese medicinal herb widely used for almost 2000 years to 41 regulate gastrointestinal motility as well as the functioning of the spleen and stomach. 42 Its barks is the main raw material for a number of remedies used in traditional Chinese 43 medicine, such as Patchouli zhengqi oral liquid, Chaihu shugan pill and stomachic pill 44 with cyperus and amomumet. In addition, it was also widely used in Japan, Korea and 45 southeast Asia. 46 Leaves are the key organs for plant survival and growth, and their traits reflect 47 the self-regulatory capacity of plants to adapt to complex environmental 48 conditions [1] .Many metabolic products , such as magnolol and honokiol, are able to 49 transfer into bark and underlie the functioning of traditional medicines. However, the 50 regulation of raw material used in medicines that are present in leaves remain unclear. 51 Interestingly, the four main cultivars of Magnolia officinalis (abbreviated as 52 CH/DA/XA and LY)in Sichuan province of China have different colours, and 53 previous research has shown that medicine derived from each of these cultivars show 54 significant differences in their action. The lack of genomic data for Magnolia 55 officinalis has led to difficulties in the research into the different molecular 56 mechanism of chlorophyll metabolism in each of the four main cultivars found in 57 Sichuan province in China. 58 In this study, a transcriptome database was constructed, which resulted in the De novo assembling and functional annotation of reads 124 The raw sequence reads obtained for each sample were trimmed and assembled 125 de novo using Trinity, and then Tgicl was used to cluster the transcripts into unigenes. clear differences (Fig 1) . The leaves of the DA cultivar are of a much deeper green 217 than those of the other three cultivars. Subsequent measurements indicated that DA 218 leaves have greater amounts of chlorophyll than those of XA, LY and CH (Table 3) .
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RNA-seq and proteomics results
220
Approximately 27 Gb of sequences in total were generated on the Illumina predicted to be encoded in the unigenes (The raw data was supplied to NCBI, and the 231 SRA accession ID: PRJNA492971). A total of 6,012 protein groups were identified, 232 among which there were 5,063 quantified proteins that had been previously identified In this study, the cross-talk that was present between the proteome and the 257 transcriptome was investigated. A total of 6,012 proteins were identified, among 13 258 which 5,063 quantified proteins had been previously identified in a proteomic study. 259 The fold-change cut-off was set so that proteins with quantitative ratios above 1.5 or 260 below 0.67 were deemed significant. In the transcriptomic analysis, 96,664 transcripts 261 were identified. Transcripts with a fold change above 1 and a corrected p value < 0.01 262 were deemed to be significantly differentially expressed. Correlation analysis of 263 protein and transcript levels was performed, and the following results were obtained: 264 114 genes were downregulated and 182 genes were upregulated in both DA and CH, 265 170 genes were downregulated and 217 genes were upregulated in both DA and LY, 266 and 154 genes were downregulated and 108 genes were upregulated in both DA and 267 XA (Figs 3 and 4) . Subsequently, analysis of the cross-talk between proteins and 268 transcripts was performed for 113 genes involved in chlorophyll synthesis, with the (Table 1) were selected to be re-quantified by PRM. Because there was no 300 unique peptide available, we did not re-quantify MPPMF. Our results verified that PD, 301 UPD, ODCO, PPO, MPPMC, and RCRL have higher expression levels in DA than in 15 302 the other three cultivars (Fig 16) . The results showed that the total amount of chlorophyll was 37.56 and 18.07 313 mg/g FW in DA and CH, respectively. The KEGG pathway analysis showed that 314 some key genes involved in porphyrin, chlorophyll and nitrogen metabolism were 315 upregulated. These genes included those encoding glutamyl-tRNA reductase, 316 protochlorophyllide reductase, magnesium-chelatase subunit ChlH, chloroplastic 317 magnesium-protoporphyrin IX monomethyl ester [oxidative] cyclase, glutamate 318 synthase, and ferredoxin-nitrite reductase. Glutamyl-tRNA reductase (GluTR) 319 catalyses the NADPH-dependent reduction of Glu-tRNA Glu to GSA, which plays a 320 vital role in chlorophyll biosynthesis [11] . Moreover, the results showed that the 321 chlorophyll content in DA was much higher than that in CH. The upregulation of 322 GluTR was consistent with the amount of chlorophyll that was measured. 
